Abstract-This paper presents a transmission scheme joining Polynomial Cancellation Coding OFDM (PCC-OFDM) with Space-Time Block-Coding (STBC). PCC is a coding method for OFDM which maps data onto adjacent subacarriers, used here for reducing the sensitivity of OFDM to carrier frequency offset and Doppler spread. On the other hand, STBC is used to improve the error performance and increase the data rate of the transmission system. Simulation results have shown that the joint application of PCC with OFDM can significantly improve the overall system performance.
I. INTRODUCTION
Orthogonal Frequency Division Multiplexing (OFDM) is a unique multiplexing method which has extensively been used as a modulation technique for broadband transmission systems such as Wireless Local Area Networks (WLANs), Digital Video Broadcasting (DVB), and Digital Audio Video Broadcasting (DAB). Basically OFDM is a multicarrier transmission technique which divides the data stream into many parallel narrowband transmissions.
Despite the fact that OFDM has solved many problems associated with single-carrier systems, still this technique has its certain drawbacks, such as the increase in the system complexity as well as its sensitivity to frequency error offset and phase noise. Frequency error offset results either from a difference between the received signal and the receiver local oscillator frequency or from a Doppler shift. Frequency error offset causes Intercarrier interference [1, 2] .
Recently, PCC has been introduced to reduce inter-carrier interference (ICI) and some other impairments [2, 3, 4] . In this paper, we apply PCC to reduce ICI due to Doppler spread.
On the other hand, the demand on higher data rates and equality of service has increased. Transmit diversity is very interactive method that increases the date rate and improves the performance. In this paper, STBC is included to combat the flat fading and improve system performance. This paper is organized as follows. In Section II, a brief description of PCC-OFDM is presented. In Section III, a short review of STBC is introduced. A new scheme joining PCC-OFDM with STBC is considered in Section IV including some simulation results. Finally, a conclusion is made to sum up our work. Fig.1 shows a block diagram of PCC-OFDM as per [2] . A high-speed transmitted data are fed into serial-to-parallel converter and converted into lower speed parallel data a as follows [2] :
II. PCC-OFDM Description
Where T
[.] denotes matrix transpose of the subcarriers.
After that, these data are mapped onto pairs of adjacent data with relative weightings values +1 and -1 which results into duplication of the modulate data (where the number of substreams is now n=N/2), represented by the following vector:
Basically, the values of the weighting groups ( k is the number of these groups) are given by the coefficients of the polynomial equation
, where the value of k depends on the requirements for the system performance [2, 3] .
The entire signal flow in the PCC-OFDM transmitter is similar to the conventional OFDM, except that the mapping mentioned in question (2) E-mails: S3115478@student.rmit.edu.au , zmhussain@ieee.org data in OFDM is mapped onto individual subcarriers. One of the excited features of PCC-OFDM is that no cyclic prefix is needed [2] .
In the receiver, the output of Discrete Fourier Transform (DFT),
is fed into another extra block labeled as "Weight and subcarrier" in order to estimate the transmitted signal. The same weighting groups are used in the transmitter and the receiver in order to cancel ICI. The outputs are given as follows [2] :
PCC-OFDM has a main drawback where it is not bandwidth efficient. Recently, a new scheme [5] has been introduced by the same author of [2] , to overcome this problem by overlapping symbols in the time domain.
III. Space-Time Block-Coding
Nowadays, Transmit diversity is used extensively to combat small fading due to multipaths effect. Alamouti's scheme [5] was introduced in 1998 by providing a full diversity rate and a simple decoding algorithm. The rate of diversity is defined as the ratio between the number of symbols which the encoder takes at the time slot and the number of symbols transmitted from each antenna. Alamouti's scheme has been adopted in the third generation cellular standard W-CDMA [7] . In this scheme, two transmit antennas are considered. The transmission matrix is given as follows [6] : α . Furthermore, the channel is assumed to be quasi-static to keep the path gain constant. The path gains from each antenna are modeled independently as Gaussian random variables [7] . In this paper, only one receive antenna 1 = l is considered. The received signal is given by 
Where t t η are independent noise samples modeled as complex Gaussian random variable with variance 1/(2SNR) per complex dimension [6, 8] (6) After some manipulations [6, 8] , the decision matrix for 
respectively. Space-Time Block-Coding introduced in [6, 8] is based on Alamouti's scheme which was generalized to many transmit antennas schemes 3 To demonstrate the performance of this scheme, computer simulations were performed. A QPSK is assumed as a modulation scheme, a flat fading channel with Doppler frequency is assumed as well. OFDM is simulated to be compared with PCC-OFDM. Fig.3 and Fig.4 show the performance of STBC-OFDM and STBC-PCC-OFDM with 
V. Conclusion
A new scheme joining the recently proposed PCC-OFDM with space-time block-coding (STBC) has been presented. It is shown that PCC-OFDM can achieve better performance than conventional OFDM by reducing intercarrier interference (ICI). Using multiple transmit antennas has increased the system efficiency. It is expected that better performance can be achieved by using multiple receivers; however, this will be tackled in future works. Also, we are currently conducting research to join this scheme with Overlap-PCC-OFDM to achieve bandwidth efficiency as well
